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1. The third and fifth terms of an arithmetic progression are ln 18 and ln 162 respectively.

Find (a) the exact value of the common difference, (4)

(b) the first term. (2)

2. Express

2x + 5

4x2 − 9
× 2x2 − x − 3

2(x + 1)

as a single fraction in its simplest form. (6)

3. The function f is defined by f: x �→ cos x, 0 ≤ x ≤ π ,

and the function g is defined by g: x �→ x + π

2
, x ≥ 0.

(a) What is the range of f(x)? (2)

(b) What is the domain of fg(x)? (3)

(c) What is the range of fg(x)? (2)

4. (a) Given that sin x = 7

25
and that the angle x is obtuse,

find the exact value sin 2x. (5)

(b) Prove that tan
(π

4
− θ

)
= 1 − tan θ

1 + tan θ
. (3)

5. The function f is even and has a domain R.

f(x) = a − x, for 0 ≤ x ≤ a

and f(x) = 2x − 2a, for x > a,

where a is a positive constant

(a) Sketch the curve with equation y = f(x) showing the coordinates of all the
points at which the curve meets the axes. (4)

(b) Find, in terms of a, the values of f(2a) and f(−2a). (2)

(c) Find the values of x for which f(x) = 1

2
a. (3)
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6. Show that

y = e2x(cos 3x + sin 3x)

satisfies the equation
d2y

dx2 − 4
dy

dx
+ 13y = 0. (11)

7. The curve C has the equation y = f(x), where

f(x) = 4x − ln x, x > 0.

The point A is a stationary point on C.

(a) Calculate the coordinates of A and determine the nature of the stationary point. (5)

B is the point on the curve C whose x coordinate is 1.

(b) Find the equations of both the tangent and normal to the curve at the point B. (6)

The tangent at B meets the x-axis at P , and the normal at B meets the x-axis at Q.

(c) Find the area of the �PBQ. (3)

8. (a) Given f(x) = 5 sin x + 12 cos x,

find f(x) in the form R sin(x + α) where R and α are positive constants to be found.
(0 < α < 90◦) (4)

Hence or otherwise find,

(b) the minimum value of f(x) + 4, (2)

(c) the smallest positive value of x for which this minimum value occurs, (3)

(d) the values of x, 0 < x < 360◦, which satisfy the equation

5 sin x + 12 cos x = 6. (5)

END TOTAL 75 MARKS
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